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(54) INK COMPOSITION FOR PHOTOSETTING LIQUID SOLDER RESIST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reprove photosensitivity, adherence and chemical resistance, by 
including a photosetting resin and specific polymer particles. 

SOLUTION: (A) a photosetting resin is obtained by making 1 chemical equivalent of an epoxy group 
of an epoxy resin having 2 or more epoxy groups per I molecule react with 0.9-1.1 chemical 
equivalent of a carboxyl group of an unsaturated monobasic acid in the presence of an esterification 
catalyst at 80-130° C. A polyhydric compound such as a glycol and a monomer reactive with a acid 
group such as a multifunctional (meth) acrylate, an monomer having a epoxy group, a monomer 
having an aziridinyl group are subjected to emulsion polymerization in the presence of a polymer 
emulsifier such as a water-soluble or water-dispersing polymer having an acid value of not less than 
200 and an alkyl end group to obtain (B) fine particles of a polymer with a Tg of not more than 20° 
C and particle sizes of 0.1-100|xm. 100 pts.wt. (A) component, 1-50 pts.wt (B) component 0.5-30 
pts.wt. (C) photopolymerization initiator, and 5-100 pts.wt. (D) diluent monomer are blended. 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An ink composition for photoresist liquefied solder resists characterized by a polymer 
particulate 20 ** or less distributing in this constituent in Tg in an ink composition for solder resists 
which contains a photo-setting resin as an essential ingredient. 

[Claim 2]The ink composition according to claim 1 whose polymer particulate is what has the mean 
particle diameter of 0.1-100 micrometers. 

[Claim 3]The ink composition according to claim 1 or 2 whose polymer particulate is an acrylic ester 
(meta) system polymer particulate. 

[Claim 4]The ink composition according to any one of claims 1 to 3 whose polymer particulate is what 
has the structure of cross linkage. 

[Claim 5]The ink composition according to any one of claims 1 to 4 which is what is produced by a 
photo-setting resin making unsaturated monobasic acid react to an epoxy resin which has two or 
more epoxy groups in one molecule. 

[Claim 6]The ink composition according to any one of claims 1 to 5 whose photo-setting resin is what 
has three or more acrylyl groups (meta) in one molecule. 

[Claim 7]The ink composition according to claim 6 in which said epoxy resin which is a raw material of 
a photo-setting resin is novolak type epoxy resin. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the ink composition for photoresist liquefied solder 
resists suitable for the insulating layer of the solder resist for printed-circuit board manufacture, 
unelectrolyzed plating resist, and the build up method printed wired board, etc. 
In more detail, it is high photosensitivity and is related with the ink composition for photoresist 
liquefied solder resists which can form the coat which can hold the adhesion which was excellent 
even if it moreover received the heat history after pattern formation, and chemical resistance. 

[0002] 

[Description of the Prior Art]In connection with the densification of IC or very large scale integration, 

the printed-circuit board is fine-pattern[ densification and ]-ized increasingly in recent years, and 

reduction of circuit width and circuit spacing has been needed. The mainstream of the solder resist 

on a printed-circuit board has shifted to the developed type resist adapting the principle of the 

photographic method of negatives with advance of densification and fine-pattern-izing. 

The liquefied development type resist to which a coating method in particular is not limited is in the 

limelight. 

Since an organic solvent development type is not liked in respect of an environmental measure, the 
alkaline development type which can be developed in thin weak alkali solution is used chiefly, . Made 
the acid anhydride react to the epoxy (meta) acrylate produced by making acrylic acid (meta) react 
to an epoxy resin, and introduced the carboxyl group. Carboxyl group content epoxy (meta) acrylate 
etc. are known as an alkaline development type photo-setting resin (for example, JP,61-243869,A and 
JP,63-258975,A). 

[0003]After the pattern formation method by liquefied development type resist applies resist, 
performs stoving and makes a coat form on a printed-circuit board first, a series of processes of 
sticking the film for pattern formation by pressure to this coat, and exposing and developing it to it 
are adopted, the above — since in process or the chemical resistance of a coat and an electrical 
property are raised to a post process, crosslinking reaction may be promoted by performing UV 
irradiation further or heating. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, the place in which the demand of the 
densification of IC and very large scale integration, and a miniaturization and fine-patternHzing of a 
printed-circuit board remains is added to examination from various points to the solder resist as 
opposed to not knowing and mounting technology. About mounting technology, a surface mount 
technology, multi pin-ized package art, etc. are put in practical use one after another, for example. 
On the other hand, although the characteristic of not changing even if it is exposed under an elevated 
temperature after resist coating formation for a long time is demanded especially concerning a solder 
resist, The satisfying result was not obtained yet, but the resist coating set under high temperature 
service started the volumetric shrinkage according to a thermal shock or crosslinking reaction 
advance after pattern formation for a long time, and the coat had a problem of a crack occurring or 
exfoliating from a substrate. 

[0005] So, in this invention, even if it excels in high photosensitivity at the tuck free nature and 
development nature of the coat and is a case where it moreover passes through the heating process 
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under high temperature service after resist pattern formation, Let it be a technical problem to 
provide the highly efficient ink composition for photoresist liquefied solder resists in which neither 
generating of the crack of a regist layer, nor a fall or exfoliation of the adhesion of a regist layer by a 
volumetric shrinkage cannot take place. 
[0006] 

[Means for Solving the Problem]This invention has a gist at a place whose Tg is what a polymer 
particulate 20 ** or less is distributing in an ink composition for photoresist liquefied solder resists 
which contains a photo-setting resin as an essential ingredient 

[0007]That the above-mentioned polymer particulate has the mean particle diameter of 0.1-100 
micrometers, that it is an acrylic ester (meta) system polymer particulate, and having the structure of 
cross linkage, It is the point of providing resist which does not wake up a defect even if exposed 
under high temperature service after coat formation, and is an embodiment with respectively 
preferred this invention. It is preferred that the above-mentioned photo-setting resin is what is 
produced by making unsaturation a little salt acid react to an epoxy resin which has two or more 
epoxy groups in one molecule, and that it is what has three or more acrylyl groups (meta) especially 
in one molecule. Into this one molecule, what is necessary is just to compound a photo-setting resin 
which has three or more acrylyl groups (meta), using novolak type epoxy resin as said epoxy resin 
which is a raw material, and it forms a coat with which it is satisfied of various physical properties, 
such as heat resistance, chemical resistance, and an electrical property. A photo-setting resin is an 
embodiment also with preferred from same viewpoint polymers quantification also being carried out 
by reaction with a chain elongation agent in front of a reaction of an epoxy resin and acrylic acid 
(meta), or in the back. 
[0008] 

[Embodiment of the Invention]This invention persons examine how to solve said technical problem by 
work of other ingredients, using the conventional ink composition for solder resists which has usually 
given the very good performance in the use as it is, and find out this invention. 
[0009]The greatest point of this invention is that the polymer particulate is distributing in an ink 
composition. An optical exposure -> though it is exposed under high temperature service and heat 
curing progresses in a regist layer after resist is formed through processes, such as development, by 
existence of a soft polymer particulate 20 ** or less, generating and the volumetric shrinkage of a 
crack are stopped and Tg prevents the fall of the adhesion of a regist layer. 

[0010] Although the ink composition for photoresist liquefied solder resists of this invention makes a 
photo-setting resin and a polymer particulate an indispensable constituent, it explains first the 
polymer particulate which is a point of this invention. 

[0011]Tg of the polymer which constitutes a polymer particulate from this invention must be 20 ** or 
less. Since the polymer particulate itself will become hard if Tg exceeds 20 **, it is for the effect 
which controls the volumetric shrinkage in the inside of the regist layer after photo-curing and 
generating of a crack not to be revealed. The polymer particulate as used in the field of this invention 
refers to particles when polymer is distributing in the state of a particle in the ink composition for 
solder resists, and the island in the sea island structure by the phase separation in an immiscible 
system and what is called a micro domain are also included in the "polymer particulate of this 
invention. 

[001 2] As a polymer kind which constitutes a polymer particulate, not being limited especially if the 
above-mentioned Tg conditions are satisfied — crude rubber; butadiene series rubber 
(polybutadiene.) Synthetic rubbers, such as isoprene rubbers, such as NBR and SBR, and chloroprene 
system rubbers (IR, isobutylene isoprene rubber, etc.), or these vulcanizate; — polyorganosiloxane; — 
acrylic ester system polymer [which makes a subject the acrylic ester which is the esterification 
material of the straight chain shape and branched state aliphatic series of the carbon numbers 1-18 
or alicyclic alcohol, and acrylic acid (meta-) (meta-) (meta-). (meta-) acrylic ester — " — others — ] 
also containing a copolymer with monomer" are mentioned. Acid radical denaturation rubbers, such 
as a carboxyl group, and acrylic acid (meta), crotonic acid, The acrylic ester (meta) system polymer 
particulate which carried out copolymerization of the acid radical content monomers, such as publicly 
known unsaturated carboxylic acid, such as maleic acid and fumaric acid, acrylic acid (meta) 2- 
sulfonic acid ethyl, styrene sulfonic acid, vinylsulfonic acid, to acrylic ester (meta) is also available. 
[001 3] (meta-) since an acrylic ester system polymer particulate is constituted — " — others — as 
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monomer", For example, styrene system monomers, such as styrene, vinyltoluene, alpha- 
methylstyrene, (Meta) Acrylamide, N-monoalkyl (meta) acrylamide, Acrylamide (meta) system 
monomers, such as N.N-dialkyl (meta) acrylamide, (Meta) Hydroxyl content (meta) acrylic ester 
system monomers, such as monoester with acrylic acid hydroxyalkyl, acrylic acid (meta) and a 
polypropylene glycol, or a polyethylene glycol, Vinyl acetate, acrylonitrile (meta), etc. can be used. It 
acljusts and each of these monomers is used so that Tg of the polymer which constitutes particles 
may be 20 ** or less. 

[001 4] As for the polymer particulate of this invention, it is preferred to have the structure of cross 
linkage. Since introduction of the structure of cross linkage to a polymer particulate has 
comparatively low Tg, it makes simple the handling of a polymer particulate which is easy to carry out 
adhesion condensation, and it is effective for the damp-proof and chemical-resistant improvement in 
a regist layer. It is effective in preventing a polymer particulate from swelling with the photoresist 
reducibility monomer furthermore added into an ink composition if needed, or a diluting solvent 
[0015](Meta) In the case of an acrylic ester system polymer particulate, The polyfunctional (meta) 
acrylic ester which is ester of polyhydroxy compounds, such as glycol, and two or more acrylic acid 
(meta) in order to introduce the structure of cross linkage, (Meta) Carry out copolymerization of the 
polyfunctional monomer, such as acrylic acid ally), divinylbenzene, and diallyl phthalate, or, (Meta) 
Epoxy group content monomers, such as metaglycidyl acrylate, an acryloyl (meta) aziridine, (Meta) 
Aziridinyl group content monomers, such as an acryloyloxyethyl aziridine, The method of carrying out 
copolymerization of the monomer which has reactivity with acid radicals, such as oxazolinyl group 
content monomers, such as 2Hsopropenyl-2-oxazoline, and making the acid radical and crosslinking 
reaction in a polymer particulate causing etc. are employable. 

[0016]These monomers for structure-of-cross-linkage introduction are good to carry out 
copolymerization at 1 0 or less % of the weight among a total-monomers ingredient. It is indispensable 
requirements that Tg is 20 ** or less, and in the particles of the not much dense structure of cross 
linkage, Tg exceeds 20 ** or the polymer particulate of this invention stops showing Tg substantially, 
and since the crack prevention or the volumetric-shrinkage preventive effect in a regist layer are not 
revealed, it is not preferred. 

[0017]Especially as a manufacturing method of a polymer particulate, although not limited, since 
particle-like polymer is obtained simply, the emulsion polymerizing method is recommended. It is not 
limited especially as the emulsion polymerization method, but the package mixing polymerizing 
method, a monomer dropping test, the pre emulsion method, a seed polymerization method, the multi 
stage story polymerizing method (core shell), etc. can adopt all. (Meta) When manufacturing acrylic 
ester system polymer by emulsion polymerization, a publicly known emulsifier may be used, but a 
polymer emulsifier which was indicated by JP,5~25366,A can also be used. This polymer emulsifier is 
a with an acid values of 200 or more water-soluble or water-dispersion end alkyl group content 
polymer in which unsaturated carboxylic acid and carbon numbers, such as acrylic acid (meta), 
crotonic acid, maleic acid, and fumaric acid, use the alkyl mercaptan of 6-18 as the main ingredients, 
or its salt. In addition to unsaturated carboxylic acid and alkyl mercaptan, . Illustrated as a monomer 
which can be used since a polymer particulate is constituted. (Meta) It is preferred from a point of 
emulsification ability to be able to use an acrylic ester system monomer, a styrene system monomer, 
an acrylamide (meta) system monomer, etc., to choose the amount of alkyl mercaptan suitably, and to 
make it the molecular weights 300-7000. 

[0018]If the monomer which has reactivity with the unsaturated carboxylic acid in an emulsifier is 
used for a part of polymer particulate constituent monomer when using this emulsifier, The adverse 
effect (the damp-proof fall and chemical-resistant fall in a regist layer) by an emulsifier can be 
prevented as much as possible, The monomer which has reactivity with the above-mentioned acid 
radical as such a monomer, Namely (meta), epoxy group content monomers, such as metaglycidyl 
acrylate, (Meta) Oxazolinyl group content monomers, such as aziridinyl group content monomers, 
such as an acryloyl aziridine and an acryloyloxyethyl (meta) aziridine, and 2-isopropenyh2-oxazoline, 
etc. are mentioned. 

[0019]As for the mean particle diameter of the polymer particulate used by this invention, it is 
preferred that it is 0.1-100 micrometers. The thing of the m^jor diameter which a packing effect will 
not be revealed if smaller than 0.1 micrometer, and exceeds 100 micrometers is not preferred in 
order to reduce the accuracy of a resist pattern. 
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[0020]The quantity of the polymer particulate in the ink composition for solder resists has the 
preferred range of one to 50 weight section to the photo-setting resin 1 00 below-mentioned weight 
section. If less than one weight section, the preventive effect of the crack generation by the heat 
history after regist layer formation or a volumetric shrinkage will not be revealed. If it blends more 
mostly than 50 weight sections, since the characteristics, such as the heat resistance of alkali 
development property, resolution, and a cured film, get worse, it is not desirable. 
[0021 ]The combination method to the ink composition for solder resists of a polymer particulate, 
Although not limited in particular, an emulsion is directly added as it is to the inside which mixed the 
diluent with the epoxy resin which is a starting material of the below-mentioned photo-setting resin 
or this photo-setting resin, and the method of removing water under ordinary pressure or 
decompression is recommended. The diluent which can carry out azeotropy to water may be used. 
[0022]Next, ingredients other than the polymer particulate in the ink composition for solder resists 
are explained. Although the kind in particular of photo-setting resin is not limited, the use of oligomer 
of the optical radical polymerization nature called what is called epoxy acrylate produced by making 
unsaturated monobasic acid react to the epoxy resin which has two or more epoxy groups in one 
molecule is recommended. The epoxy acrylate of various kinds, such as quantity etc. of the acrylyl 
group decided by the kind of epoxy resin, for example, a molecular weight, and a weight per epoxy 
equivalent and the quantity of the unsaturated monobasic acid made to react (meta), is known, and 
any epoxy acrylate can be used in this invention. 

[0023]As an epoxy resin of a starting material, Bisphenol-type-epoxy-resin;. Biphenyl type epoxy 
resin;. Cycloaliphatic-epoxy-resin;. polyfunctional glycidyl amineresin [, such as tetraglycidyl ether 
aminodiphenylmethane, ]; — polyfunctional glycidyl ether resin [, such as tetra phenyl-glycidyl-ether 
ethane ]; — phenol novolak-type-epoxy-resin and cresol-novolak-type-epoxy-resin; — phenol, o- 
cresol, By a condensation reaction with phenols, such as m-creso! f naphthols, and the aromatic 
aldehyde that has a phenolic hydroxyl group. The reactant of the polyhydric phenol compound and 
epichlorohydrin which are obtained; by the addition reaction of phenols and diolefin compounds, such 
as divinylbenzene and a dicyclopentadiene. A reactant with the polyhydric phenol and epichlorohydrin 
which are obtained; what [ epoxidated the ring-opening-polymerization thing of 4-vinylcyclohexene 1- 
oxide with the peroxy acid ]; etc. are mentioned. What carried out chain extension by the reaction of 
each of these epoxy resins and chain elongation agents, such as polybasic acid, a polyhydric phenol 
compound, a polyfunctional amino compound, or a multivalent thiol, can be used. 
[0024]With the unsaturated monobasic acid for making it react to the above-mentioned epoxy resin, 
and introducing the acrylyl group (meta) of photopolymerization nature into a photo-setting resin. It is 
a thing of monobasic acid which has one carboxyl group and one or more acrylyl groups (meta), 
Specifically Acrylic acid, methacrylic acid, The polyfunctional (meta) acrylate which has one hydroxyl 
and two or more acrylyl groups (meta), the carboxyl group content polyfunctional (meta) acrylate 
which is the reactants of the dibasic acid anhydride of the below-mentioned polybasic acid 
anhydrides, etc. are mentioned into one molecule. 

[0025]The reaction of an epoxy resin and unsaturated monobasic acid usually receives the 1 
chemical equivalent epoxy group in an epoxy resin in accordance with a publicly known method, 
Prepare a raw material so that the carboxyl group in unsaturated monobasic acid may serve as 0.9 to 
1.1 chemical equivalent, and as an esterifi cation catalyst, For example, quarternary ammonium salt, 
such as the third class amine, such as triethylamine, and triethyl benzylammonium chloride, Using 
organic acid, mineral salt, or chelate compound of phosphorus compounds, such as imidazole 
compounds, such as 2-ethyl-4 methylimidazole, and triphenyl phosphine, and metal, etc., under 
existence of the below-mentioned diluent or nonexistence, The epoxy (meta) acrylate which is a 
photo-setting resin is obtained by carrying out at 80-1 30 ** under existence of polymerization 
inhibitor, such as hydroquinone and oxygen. 

[0026]If the hydroxyl and the polybasic acid anhydride in the above-mentioned epoxy (meta) acrylate 
are made to react, the photo-setting resin in which alkaline development is possible can be obtained. 
As a polybasic acid anhydride, phthalic anhydride, a succinic anhydride, a maleic anhydride, 
Tetrahydro phthalic anhydride, hexahydro phthalic anhydride, methyl cyclohexene-dicarboxylic 
anhydride, 3,6- and methylene tetrahydro phthalic anhydride, methyl, and methylene tetrahydro 
phthalic anhydride, Dibasic acid anhydrides, such as tetrabromo phthalic anhydride and trimellitic acid, 
aliphatic series or aromatic tetrabasic acid dianhydride, etc. is mentioned, and one sort or two sorts 
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or more can be used among these. 

[0027]0.1 to 1.1 chemical equivalent is [ amount of the polybasic acid anhydride used ] suitable to the 
1 chemical equivalent hydroxyl in epoxy (meta) acrylate, and a reaction condition is performed at 50- 
130 ** under existence of polymerization inhibitor, such as hydroquinone and oxygen, under existence 
of a diluent or nonexistence. At this time, if needed Quartermary ammonium salt, such as the third 
class amine, such as triethylamine, and triethyl benzylammonium chloride, The chloride salt of metal, 
such as lithium, a zirconium, potassium, sodium, tin, zinc, and lead, bromide salt, or these hydrates 
may be added as a catalyst. 

[0028]By the above reaction, the photo-setting resin of the alkaline development type which has an 
acrylyl group (meta) and a carboxyl group is obtained. Although this resin can be used also in itself as 
a photo-setting resin which is an essential ingredient of this invention constituent, for the 
improvement in paint film property of the tuck free nature before an optical exposure, adhesion, etc., 
it is preferred to consider it as the photo-setting resin of the form which made the chain elongation 
agent react and carried out polymers quantification more. 

[0029]Especially the photo-setting resin of this invention is a point which forms the cured film 
excellent in physical properties, such as heat resistance, chemical resistance, and an electrical 
property, and it is preferred that it is resin which has three or more acrylyl groups (meta) in one 
molecule. Such resin can be obtained by using the polyfunctional (meta) acrylate which has two or 
more acrylyl groups (meta) as unsaturated monobasic acid as an epoxy resin of a starting material, 
using an epoxy resin of three or more organic functions like novolak type epoxy resin. Even if it is an 
epoxy resin of two organic functions, such as bisphenol type epoxy resin, after making it react to 
unsaturated monobasic acid, resin of four (carrying out chain extension) or more organic functions 
can be obtained by making a diisocyanate compound react to the hydroxyl to generate. The resin 
which has three or more acrylyl groups (meta) in one molecule can be similarly obtained by making 
the epoxy resin of two organic functions react to this, and carrying out chain extension to it using the 
carboxyl group introduced by the reaction of epoxy (meta) acrylate and a polybasic acid anhydride. 
[0030]It is preferred to make the ink composition for solder resists of this invention contain a 
photopolymerization initiator and diluent other than the above-mentioned indispensable constituent 
As a photopolymerization initiator, can use a publicly known thing, and specifically Benzoin, Benzoin 
and its alkyl ether, such as benzoin methyl ether and benzoin ethyl ether; An acetophenone, A 2,2- 
dimethoxy- 2-phenylacetophenone, an 1,1-dichloroacetophenone, Acetophenones, such as 4-(1-t- 
butyldioxy 1 -methylethyl) acetophenone; 2-methylanthraquinone, Anthraquinone;2,4-dimethyl thioxan 
tons, such as 2-amyl anthraquinone, 2-t-butylanthraquinone, and l-chloroanthraquinone, Ketals, such 
as thioxan ton; acetophenone dimethyl ketals, such as a 2,4-diisopropyl thioxan ton and 2-chloro 
thioxan ton, and benzyl dimethyl ketal; Benzophenone, 4-(1-t-butyldioxy 1 -methylethyl) 
benzophenone, 3, 3, 4, 4'~tetrakis. (t-butyldioxycarbonyl) Benzophenones, such as benzophenone; 2- 
methyl-1-[4-(methylthio) phenyl]~2-morpholino propan-1-one and 2-benzyl-2-dimethylamino 1 ~(4- 
morpholinophenyl)- Butanone-1;. Acyl phosphine oxide and xanthones are mentioned. 
[0031]these photopolymerization initiators being used as one sort or two sorts or more of mixtures, 
and receiving photo-setting resin 100 weight section — 0.5 - 30 ******** rare ****** — things are 
preferred. Since a polymerization does not take place easily even if optical irradiation time must be 
increased or it performs an optical exposure when there is less quantity of a photopolymerization 
initiator than 0.5 weight sections, suitable surface hardness is no longer obtained. Even if the quantity 
of a photopolymerization initiator exceeds 30 weight sections, there is no merit used so much. 
[0032]As a diluent which can be used for the ink composition for solder resists, It is preferred one 
sort or for two or more sorts to be able to use it, mixing, and to blend the reducibility monomer which 
can participate in a solvent or a photopolymerization reaction to photo-setting resin 100 weight 
section according to the optimal viscosity of each coating method for five to 500 weight section. It is 
preferred on physical properties to carry out 5-100 weight-section combination of the reducibility 
monomer for a reducibility monomer to photopolymer 100 weight section especially as a diluent, when 
independent or using by mixing. 

[0033]As a solvent, cellosolve; carbitols, such as hydrocarbon; cellosolves, such as toluene and 
xylene, and butyl cellosolve, Carbitols, such as butylcarbitol; ether, such as ketone; diethylene glycol 
dimethyl ether, such as ester species; methyl isobutyl ketone, such as a cellosolve acetate and 
carbitol acetate, and methyl ethyl ketone, etc. are mentioned. As a reducibility monomer, diethylene 
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GURIKORUJI (meta) acrylate, Propyleneglycol di(meth) acrylate, beta-hydroxyethyl (meta) acrylate, 
(2-oxo 1,3-dioxolane 4-yl)-methyl (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 
TORIMECHI roll pro pansy (meta) acrylate, The Tori (meta) acrylate of pentaerythritol tetra (meta) 
acrylate, dipentaerythritol hexa (meta) acrylate, and tris (hydroxyethyl) isocyanurate, etc. are 
mentioned. 

[0034]Although the ink composition for solder resists of this invention uses as an essential ingredient 
the photo-setting resin explained above and a polymer particulate and a photopolymerization initiator 
and a diluent are contained preferably, Furthermore, if needed Fillers, such as talc, clay, and barium 
sulfate, the paints for coloring, A defoaming agent, a coupling agent, a leveling agent, etc. and novolak 
type epoxy resin, Epoxy curing agents, such as epoxy resins, such as a bisphenol A type epoxy resin, 
bisphenol F type epoxy resin, cycloaliphatic epoxy resin, and triglycidyl isocyanurate, and 
dicyandiamide, and an imidazole compound, etc. can also be added. 

[0035]Since the portion with which light is not irradiated dissolves the thing in which the alkaline 
development of the photo-setting resin which can be used by this invention is possible in an alkaline 
aqueous solution, alkaline development is possible. As alkali which can be used for development, for 
example Sodium carbonate, potassium carbonate, Alkaline earth metal compound; ammonia, such as 
alkali-metal-compound; calcium hydroxide, such as sodium hydroxide and a potassium hydrate; 
Monomethylamine, Dimethylamine, trimethylamine, monoethyl amine, diethylamine, Triethylamine, 
monopropyl amine, dimethyl propylamine, Water—soluble organic amine, such as monoethanolamine, 
diethanolamine, triethanolamine, ethylenediamine, diethylenetriamine, dimethylaminoethyl 
methacrylate, and polyethyleneimine, is mentioned, and these one sort or two sorts or more can be 
used. 
[0036] 

[Example]Although this invention is further explained in full detail according to an example below, the 
following example does not restrict this invention and all the things done for change implementation 
in the range which does not deviate from the meaning of front and a postscript are included by the 
technical range of this invention. The part in an example and % are weight references. 
[0037]Teaching 180 copies of isopropyl alcohol to the flask provided with Example 1 <(meta) 
composition of acrylic ester system polymer particulate [1]> agitator, the reflux condenser, the 
nitrogen introducing pipe, the thermometer, and the dropping funnel, and blowing nitrogen into it, 
temperature up was carried out and it was made to flow back for 10 minutes to 81 **. In this flask, 
53.6 copies of acrylic acid, 16.5 copies of lauryl methacrylate, The mixture of BUREMMA PE-200 
(Nippon Oil & Fats Co., Ltd. make, polyethylene-glycol monomethacrylic acid ester) 91 copy, 13.7 
copies of n-dodecyl mercaptans, and 0.4 copy of 2,2'-azobisisobutyronitrile was dropped over 2 
hours. After the end of dropping, aging was further performed by the reflux condition for 1 hour, and 
the solution of polymer emulsifier ** of 49.1% of the nonvolatile matter was obtained. 
[0038]Next, temperature up was carried out to 70 **, having taught 63 copies of ion exchange water 
to another flask provided with an agitator, the reflux condenser, the nitrogen introducing pipe, the 
thermometer, and the dropping funnel, and blowing nitrogen gas into it. 85 copies of ethyl acrylate, 
ten copies of methyl methacrylate, five copies of glycidyl methacrylates, 0.5 copy of ammonia 
solution and 36 copies of ion exchange water could be mixed with 4.1 copies of solutions of polymer 
emulsifier ** 28%, it agitated, the pre emulsion emulsified thoroughly was created, and it taught the 
dropping funnel of the above-mentioned flask. 

[0039]After pouring eight copies of 5% solution of the ammonia neutralizing salt of 4,4-azobis (4- 
cyanopentanoic acid) into a flask, the above-mentioned pre emulsion was dropped over 3.5 hours 
from the dropping funnel. It held at 70-75 ** during dropping. The polymerization was terminated for 
churning continuously [ ten copies of ion exchange water washed the pre emulsion which remained 
after the end of dropping, and in the funnel, and the penetrant remover was put into the flask, and / 
for further 2 hours ]. The emulsion of the acrylic ester (meta) system polymer particulate [1] of 46.0% 
of a nonvolatile matter was obtained. It was -8 **, when a part of emulsion was extracted, water was 
evaporated and Tg of polymer was measured with the differential scanning calorimeter. 
[0040]<Manufacture of the ink composition for solder resists> 80 copies of ethylcarbito! acetate was 
added to the cresol-novolak-type-epoxy-resin YDCN-703 (Tohto Kasei make, weight per epoxy 
equivalent 200) 100 copy, and heating and dissolving were carried out to it at 120 ** under churning. 
After cooling to 60 **, 43.48 copies of emulsions of the above-mentioned polymer particulate [1] 
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were added, temperature up was carried out to 130 ** under churning, and water was removed 
thoroughly. Subsequently, 36.9 copies of acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 
0.1 1 copy of methylhydroquinone were added, and it was made to react at 1 10 ** for 3 hours. The 
acid value of the reactant was set to 3.0 and introduction of the acrylyl group was checked. Next, 
45.6 copies of tetrahydro phthalic anhydride, 29 copies of ethylcarbitol acetate, and 0.14 copy of 
anhydrous saltHzed lithium were added, and it was made to react at 100 ** for 3 hours. The mixed 
composition (A-1) of a polymer particulate [1] and the ethylcarbitol acetate which contains the 
photo-setting resin of the acid value 90 65% was obtained. 

[0041]80 copies of ethylcarbitol acetate was added to 100 copies of same epoxy resins (cresol- 
novolak-type-epoxy-resin YDCN-703) as example 2 Example 1, and heating and dissolving were 
carried out to them at 120 ** under churning. Subsequently, 36.9 copies of acrylic acid, 0.14 copy of 
chromic chloride 6 hydrate, and 0.1 1 copy of methylhydroquinone were added, and it was made to 
react at 110** for 3 hours. The acid value of the reactant was set to 3.3 and introduction of the 
acrylyl group was checked. After cooling to 60 **, 43.48 copies of emulsions of the polymer 
particulate [1] compounded in Example 1 were added, temperature up was carried out to 1 15 ** 
under churning, and water was removed thoroughly. 

[0042]Then, 45.6 copies of tetrahydro phthalic anhydride, 29 copies of ethylcarbitol acetate, and 0.14 
copy of anhydrous saltHzed lithium were added, and it was made to react at 100 ** for 3 hours. The 
mixed composition (A-2) of a polymer particulate [1] and the ethylcarbitol acetate which contains the 
photo-setting resin of the acid value 90 65% was obtained. 

[0043]80 copies of ethylcarbitol acetate was added to 100 copies of same epoxy resins as example 3 
Example 1, and heating and dissolving were carried out to them at 120 ** under churning. 
Subsequently, 36.9 copies of acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 0.11 copy of 
methylhydroquinone were added, and it was made to react at 1 10 ** for 3 hours. The acid value of 
the reactant was set to 3.3 and introduction of the acrylyl group was checked. Next, 45.6 copies of 
tetrahydro phthalic anhydride, 29 copies of ethylcarbitol acetate, and 0.14 copy of anhydrous salt- 
ized lithium were added, and it was made to react at 100 ** for 3 hours. After cooling to 60 **, add 
43.48 copies of emulsions of the polymer particulate [1] compounded in Example 1, carry out 
temperature up to 115** under churning, remove water thoroughly, and A polymer particulate [1], 
The mixed composition (A-3) with the ethylcarbitol acetate which contains the photo-setting resin of 
the acid value 91 65% was obtained. 

[0044]In the synthesizing process of the polymer particulate of Example 4 <(meta) composition of 
acrylic ester system polymer particulate [2]> example 1, Except having replaced with polymer 
emulsifier ** and having used the high tenor N08 (the Dai-Ichi Kogyo Seiyaku Co., Ltd. make, 
alkylphenyl polyethylene oxide sulfonic acid ammonium), The emulsion polymerization was performed 
like Example 1 and the emulsion of the acrylic ester (meta) system polymer particulate [2] of 46.5% of 
a nonvolatile matter was obtained. It was -10 **, when a part of emulsion was extracted, water was 
evaporated and Tg of polymer was measured with the differential scanning calorimeter. 
[0045]80 copies of ethylcarbitol acetate was added to 100 copies of same epoxy resins as Example 1, 
and heating and dissolving were carried out to them at 120 ** under churning. After cooling to 60 **, 
43.01 copies of emulsions of the above-mentioned polymer particulate [2] were added, temperature 
up was carried out to 130 ** under churning, and water was removed thoroughly. Subsequently, 36.9 
copies of acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 0.1 1 copy of methylhydroquinone 
were added, and it was made to react at 1 10 ** for 3 hours. The acid value of the reactant was set 
to 3.0 and introduction of the acrylyl group was checked. Next, 45.6 copies of tetrahydro phthalic 
anhydride, 29 copies of ethylcarbitol acetate, and 0.14 copy of anhydrous salt-ized lithium were 
added, and it was made to react at 100 ** for 3 hours. The mixed composition (A~4) of a polymer 
particulate [2] and the ethylcarbitol acetate which contains the photo-setting resin of the acid value 
89 65% was obtained. 

[0046]80 copies of ethylcarbitol acetate was added to the example 5 bisphenohA-type epoxy resin 
GY-250 (Ciba-Geigy make, weight per epoxy equivalent 185) 100 copy, and under churning, 
temperature up was carried out to 60 **, and it was considered as the homogeneous solution. After 
adding 43.48 copies of emulsions of the polymer particulate [1] compounded in Example 1, 
temperature up was carried out to 130 ** under churning, and water was removed thoroughly. 
Subsequently, 38.9 copies of acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 0.12 copy of 
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methylhydroquinone were added, and it was made to react at 110 ** for 3 hours. This reactant was 
cooled to 100 **, 82.2 copies of tetrahydro phthalic anhydride and 0.14 copy of anhydrous saltHzed 
lithium were added, and it was made to react at 100 ** for 10 hours. Add 50 copies of epoxy resin 
GY-250, and it is made to react at 1 10 ** for 5 hours, and 39.6 copies of tetrahydro phthalic 
anhydride and 98.1 copies of ethylcarbitol acetate were added, and it was made to react at 100 ** 
further for 3 hours. The mixed composition (A-5) of a polymer particulate [1] and the ethylcarbitol 
acetate which contains the photo-setting resin of the acid value 93 65% was obtained. 
[0047]80 copies of ethylcarbitol acetate was added to 100 copies of same epoxy resins (cresol- 
novolak-type-epoxy-resin YDCN-703) as comparative example 1 Example 1, and heating and 
dissolving were carried out to them at 120 ** under churning. Subsequently, added 36.9 copies of 
acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 0.1 1 copy of methylhydroquinone, it was 
made to react at 1 10 ** for 3 hours, and it was checked that the acid value of the reactant had been 
set to 3.3. Next, 45.6 copies of tetrahydro phthalic anhydride, 18.3 copies of ethylcarbitol acetate, and 
0.14 copy of anhydrous saltHzed lithium were added, and it was made to react at 100 ** for 3 hours. 
The mixed composition (A-6) with the ethylcarbitol acetate which does not contain a polymer 
particulate and which contains the photo-setting resin of the acid value 95 65% was obtained. 
[0048]To 100 copies of same epoxy resins (bisphenol A type epoxy resin GY-250) as comparative 
example 2 Example 5. 80 copies of ethylcarbitol acetate was added, temperature up was carried out 
to 110 ** under churning, 38.9 copies of acrylic acid, 0.14 copy of chromic chloride 6 hydrate, and 
0.12 copy of methylhydroquinone were added, and it was made to react for 3 hours. This reactant 
was cooled to 100 **, 82.2 copies of tetrahydro phthalic anhydride and 0.14 copy of anhydrous salt- 
ized lithium were added, and it was made to react at 100 ** for 10 hours. Next, add 50 copies of 
epoxy resin GY-250, and it is made to react at 1 10 ** for 5 hours, and 33.1 copies of tetrahydro 
phthalic anhydride and 83.8 copies of ethylcarbitol acetate were added, and it was made to react at 
100 ** further for 3 hours. The mixed composition (A-7) with the ethylcarbitol acetate which does 
not contain a polymer particulate and which contains the photo-setting resin of the acid value 92 65% 
was obtained. 

[0049] About mixed composition (A-1) - (A~7) obtained by Examples 6-10, three to comparative 
example 5 Examples 1-5, and the comparative examples 1-2, it adjusted by the combination shown in 
Table 1, and the ink composition for solder resists was obtained. The result evaluated by the following 
methods is shown in Table 2. 

[0050][Evaluation of development nature] On copper clad laminate with a thickness of 1.6 mm which 
carried out degreasing washing, the ink composition for solder resists was applied to a thickness of 
20-30 micrometers, predetermined time (30, 40, 50, and 60 minutes) desiccation was carried out at 
80 ** all over the hot wind circle method drying furnace, and the coat was obtained. Subsequently, 
development was respectively performed for 80 seconds under the pressure of 2.1 kg/cm 2 at 30 ** 
1% using Na 2 C0 3 solution, and viewing estimated the resin which remains. 

fitness: — defect: by which resist does not remain at all on a copper surface — resist remains 
considerably on a copper surface [0051][Alkali-proof evaluation] The coat was formed like the time 
of development nature evaluation, and it irradiated with the light volume of 500 mJ/cm 2 using the 
ultrahigh pressure mercury lamp of 1Kw, and heated at 150 more ** for 30 minutes. It was immersed 
in 20 ** 10% sodium hydroxide solution for 20 minutes after that, and viewing estimated the paint film 
state after immersion. 

O : — unusual to the appearance of film — it carried out, and x:coat swelled or exfoliated [0052] 
[Evaluation of adhesion] After having formed the coat like the time of development nature evaluation, 
irradiating with the light volume of 500 mJ/cm 2 using the extra-high pressure mercury lamp of 1Kw 
and heating for 30 minutes at 150 ** subsequently, according to the method of examining JIS D- 
0202, the 100 squares (1 mm x 1 mm) were minced. Heating was performed at 175 more ** or 200 ** 
for 30 minutes, the peeling examination by adhesive tape was done to each sample, and the 
desquamative state of the coat was judged visually. 

O : it is completely change-less **:80/100 - 99/100x:0/100 - 79/100 at 100/100. [0053] 
[Table 1] 
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[0055]It is clear example's [ each ] of this invention which uses the ink composition for solder resists 
which contains a polymer particulate (examples 6-10) to excel in development nature, and the alkali 
resistance and adhesion after a heating process. However, in the comparative example which is not 
blended [ of a polymer particulate ], the difference has come out clearly with the example in the 
adhesion after a heating process. It was thought that this was because a detailed crack and 
volumetric shrinkage arose in the regist layer and adhesion with a substrate fell to it in the heating 
process after an optical exposure, and it was checked that existence of a polymer particulate can 
prevent such inconvenience. 
[0056] 

[Effect of the Invention]Tg was only able to distribute a polymer particulate 20 ** or less in the 
constituent, and the ink composition for solder resists of this invention was able to form the regist 
layer which shows the outstanding adhesion over a substrate also in the line on which a heating 
process is incorporated after pattern formation. Since it is not necessary to change the molecular 
design of a photo-setting resin with a line with a heating process, and the line which is not, The highly 
efficient ink composition for photoresist liquefied solder resists which can form the cured film which 
is excellent in the tuck free nature before an optical exposure, and has high resolution and the 
outstanding alkali development property, and was excellent in adhesion, heat resistance, chemical 
resistance, etc. can be provided. 
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- ( 1 - t - V^hisX^is- 1 "<> 
Wx^>, 3. 3' , 4. 4* -fF7 + X(t-y 
^;l/S^^ + i/*;u#^^) ^>y7*/>f^>y7 
; 2 - ^Jl' - 1 - [ 4 - (y*;^*) 7i 
x;U] - 2 --til/sMI y-y*P^>- 1 -^>^2 --^ 

>^;i/-2 -5>^^ji/r ^ ^- 1 - (4-*:)i>*v yy 
xxjI/) ~^^y> - 1 ; 7^X7 ^ >^^*^^ K 

[ 0 0 3 1 ] Ctl6<0*»^H*&ffJWl«*fc»2«K 

[0032] v^^-u^x bmj>*mf&mcmmx 

«Cim, *«{ttt«Bll OOMMWCWI, 5 

-5 0 0M3P**^flj*So*attScc^toii"rie^ 

aemmn 1 0 oiiwit5-i 0 oms^se^ 
[0 0 3 3 ] mmt utw mux>, *^u>«oRffc 

tK^II ; -fePV^, ^MPVJL'^-bPVii'^ 
rt'S ; -fep viU^r-fef— *;utr H-^r-fef-- h 

^CDx^7-;US ; v7*)Mr b>, ^f^xf 

-K 7'Pfi/>^»j ^) r ^ »; h. 

+ V-1. 3 - ^V7>- 4 -^Jb) 



(6) 



irijU-h, hyx (tFDt2/if;H <Yv^7*u 
[0 0 34] $^©v;^-u^x hffl^> + Mfi£#I 

tfyy'v>^M, u^y>^r'J^, io 

A % Si^'^A, ^K^b^hV^A, ^c^t^y^A 20 
m<DT)iti y£JHb^#5 ; 7k^b#;i^>^ A^cor^*; 
'J±S^1^; r>^^r ; ^yyf ;^ v 
s?)iT^>. hy^^;ur^>. -t^x^r s >, 

^x£y-;ur^>> h y x£ ^ — ;U7 ^ >, x^u> 

ffltKi^^, 30 
[0 0 3 6] 

[0037] ntfem i 

< U£) 7^ y;ug^xx^^^y [ l ] 

cd^/S) «im Si*««P». ^33* A^, SKH\ fiS 

1 8 OSB^fti^ MR*Ri&#tt#5 8 1 - C*"CSS 

urio^BHiSS^/c cco^^^acc, r*yju» 

5 3. 6 SB, ^^JJ^7^JiH6, 5 SB, 
7-PE- 2 0 0 (B*tt»ffl±«, 
-jRyy^^'J^ixXf;!/) 9 1 a, n-Ff'>JU 

:7>p^ h y;U0. 4SB©il^*2ll*HI*H^t:jSTt' 
[0 03 8] SCCC, **WA«, 50 
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»*6 3 8B*f±&#* ^#**0ti&#*#6 7 0°CCC 
g-ULtc 0 72 y/Ht:t^jU8 5 SB, p<**y;HM*- 

i o sb. y^^yju»yy^^^5SB, *y-?~-?Ub 

ffJ0(D?§«4. 1SB£ 2 8%7>^x77k0. 5 SB, 4 

*>^*3 6»*«£or<fc<«#u ^ccsubL 

[0 0 3 9] 4, 4' -T*/tf* (4 -S'T 

3. 5^WtiTUc a ^T^«7 0-7 5°Ctt{$ 
^0/c o «IT»7». 0-^^/c7*l/X7^ 3 
>£-f:*>£»*l OStMLt. ^iJfefriK*?^ 

/c. Tfl*»4 6, 0%<D Tf'JJl'Mx.X'rfr 
Stfyv-ffltfi^- [ 1 ] (Dxv;U^3>#f#&*i/c 0 x 

[0 04 0] <v;u#-u^x hflH >*fflj£W<z>» 
03 (jRSMbaw, i#ti/Si2oo) looaucc, 

^ l j7Hffi^[l]©i^>3>4 3. 4 8SB£fln 

ft. 7^';^K3 6. 9SB, iMfbfflZl^UAA 

*«]«9 0. 14»J:Wf;i/A^Fo^/>0. 11 
ffl$*ttlit, 1 1 0"Cr3ISHKJ£3-tffc. Sl£«J©i«ffi 
#3. OtcttQ, T^ya-fii'SeDWA^ilBStifc. 
i&CC, rh7t h'P^*7^JH4 5. 6 SB, 
;Utr h-;UT-fe«r- h 2 9 SBfccfctf&7kJ£{fc y A 
0. 14SB£flDx.. 1 0 0*Cr3B*M5l£3'tffc. #U 
[ 1 ] Mffl9 0©*Wttt«lIi€r6 5% 
^x^^^JU^h-JUr-fe^- hiOS^&iEW (A 

- 1 ) W6n/c 0 

[0 04 1] UMlM 2 

x^+^flgYDCN - 7 0 3 ) 1 0 OSBCC 

h-;UT-fe^- H8 0»*»*. «»T. 120°C 
r^^3i±/c 0 yci^-r, r*y^W3 6. 9SB, % 
{b^^nAA7K^0. 1 4 8BteJ:a f >^^>>r Fp 
+ y>o. i isb^^jp^, i i o°cr3B$f?jjra£3i± 

/Co Si£!BJOS!flBW 3 . 3 lets *) , 7^UD>f ;USO« 

A**WB3 n/c 0 6 o °c£ r^ip l/c», HJfeW i 

J«0/c#y [ 1 ] Oiv^a>43. 4 8 

as* unit. JBfTri i5-c*r#aau 
[0042]^t, f- h7t Fn*7Kv 5?;uK4 5. 
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635, h-JUT-fe^- h 2 9W*5j;tflte* 

ttffcy**AO. i 435£jjp^ i o o°cr 3B$r^StD 

Sttfc. #yv-»ttt [ 1 ] Bftff9 0©#«fctt 
SMI £6 5%^tfx^;l/^;l/t* h -Jir-fef - h <tCD£i 
^*BflE«J ( A — 2 ) zntc 
[0 0 4 3 ] HSteW3 

HJfiWIl i IH Dx^t MM! 1 OOSIUC, xfj^;bt' 

h-;ur-fef— h8 o tmr, i2o°c^»n 

r^aAMMO. 1 4^fci:OV^;U^^ Fu+^ 
>0. 1 l35£flPX-> 1 1 0°Cr 3^^^5^/Co S 
^(D^jffi^3. 3CC^«9, 7 £ II P -ril/SOaWA* 1 * 
sSSJifc. f F7t Ka&7K"7£;U»4 5. 6 

35. X^;U#JUb'h-^7-fe~r- h2 9»;teJ:C«fc** 
ft'Jf-)A0. 14fiB*JjQ*., ioo o cr3B#r^si^5 

^MT-[l]©x-7;W>3>4 3. 4 8 35£»Px., 

a»Tt?i i5 o c£-c#q^su **3E£«ci**u #u 

Si9 1 ©*Wfktt«JB*6 5% 
Stf J.^;b^;l/t'h-JU7-t2T— hiCD^fflfiS^ (A 
- 3 ) £f#/c 0 
[0 0 4 4] H*g«4 

< (y*) ri";^^^kw;v-aw [2] 
(»— xatiaian, m^x^wjx^uy^ 

[ 2 ] CDxv;l/^ a >£f#/t 0 xv^> 3 >CD— 35£ 

[0045] mwmi tmo^^mn ooawc, 

x^;^Jbt h-n^-fef— h 8 03$£tt]x.> «^T1 

^'Jv-a^[2](DX7^a>43. Ol^SD 

mr#Tri 3 0°C*T#H&U **35£ec|*£0 
/c e d&iV* 7*V^«3 6. 9 35, Sf^^OAA 
7K^0. l 4SB*5j;OV^;i/^>r Kn+y>0. 11 
35£ftPx., 1 1 0'Cr3«FraSJ£3^/c StD^CDM 
#3. OtefrO, 7^ <)uJjvm<DmA&?£&2titc a 

^CC, fh7t KD(|*7^JHt4 5. 635, X^;U77 

;ut* n-;u7-fef— h 2 gfflfcfojccxjm^dtt^ky^^A 

0. 14gB*fla*, 1 0 0°CT 3B*IBKl£3l*fc. #y 

v-ssist- [ 2 ] i , mm 8 9 o*w{btt«»i* 6 5 % 

Stfxf;^j^h-^r-fef- hi^fi^fflSt*! (A 
-4) j&if#6jhfc. 
[0 04 6 ] 5 

b'X7x y-;l/ASx^«GY-2 5 0 
Y^-ttK. x^^!1 8 5 ) 1 0 035CC, 
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*;l/tfh-*/7-fe?— h8 03$£Jm*.. MWT, 6 0'C 
[ 1 ] ©XVJl.y3>4 3. 4 8SB£flnA/c 

ft. «B*Tri 3 0°c£r#?su 

fc. 7^V;UH3 8. 935, fi<t»r^DAA 

tKWB&O. 14»i:^^^Fn+^>0. 12 
35£flPx., 1 1 0°Cr 3B$H|JSfESti'/c. 

1 0 0°C*"C««PU fh7bFO**7$^»8 2. 

2 8|S:te<fctf&*Jtt{bl>7 c ^A0. 1 4a5£Jjn*T 1 0 0 
10 °CT 1 0B*IHKJ£3tffc. x#*M»JJiGY-2 5 0£ 

503^JJDLT, 1 1 0XT5BSIWJ5l£3ti\ £6tc, 
rh7t FDi7K7^;^39. BSBiJ.^u^n'tr h 
-Jb7-fef-h9 8. lWfcJjn*.. 1 0 0 Q C-C3H#MJS 
l£3ttfc. #U [ 1 ] £, Bft«9 3 0*B8fb 

14«tt§£6 5%^xfj^;bt' h-;U7-fef — hi CD 
S^ffl«c«J (A- 5) «6n/c 0 
[0 04 7 ] tb«« 1 

xtf*^«MiYDCN- 7 0 3 ) 1 0 035GC. 
20 ;bt' h-;U7-fe?— h 8 O^ZDUZ. «ffT12 0'CC 

Si»iS»^/c 0 7^y;uK3 6. 93$, ffifb 

#X*DAA*WB5 0. 1 4 SMbJcOV W KP + 
y>0. 1 l35£fiPx., 1 1 0'Cr3B#|fflKJ£3-t* S 
J»»<DBMB#3. 3CC&ofcC£*KBOfc. JWc^ h 
7tFoi*7W»4 5. 635, X^;l/*7JUt' f— ^ 
hi 8. SSPfe^O'^K^bV^^AO. 14 
^^Dx., 10 0tr3MSft^#fc o ^'JvHffi 

h-;U7-fef— FiO^fflM (A -6) 

30 £Sf#6*lfc 0 

[0 04 8 ] Jt««2 

«»«5<kBIDxsP*^»lll (t77xy^Al^ 
+ ^KGY-25 0) 1 0 035^C, x^;U77^t'h- 

;br-tef- h8 035^^nA, fllffT, l io°c^r#a 

7*V^»3 8. 935, ^b^X^aAT^TKfPW 
0. U^W^-fKn + y^O. \zu*m 
pl, 3«flBHt6S#/c. COSl£»* 1 0 0°C£r?££U 
0, fF7b Fa**7d»JUBI8 2. 2SS*5J:0*^KtB 
{bu^^AO. i 4^(5^^pxr i oo°cn ob$kisi£ 

40 5#/c 0 *«Cxd<*^»IISGY- 2 5 0£5 Og^fiPO 
1 1 0 # Cr5B$rHKj£S-t* 5 6^, fh7tFP 
mfry*j]/Wl3 3. 1 g[5ix^;U^;Ut:' h -JU7-fef-- 
h83. 8g|5^:^Px., 1 0 0 fC 3 B#^SJ^^^/c e ^ 
'JvHSfi^lt^l^ M9 2©3feWfctt«B*6 
5%^X^J^;H^ h-^T-fef- hiCD^ffifiS^ 
(A - 7 ) ^f#6ti/c. 

[0 04 9] *«g«6^1 0*j<fc^J:b««3-5 

%him i - 5 toxvuam i - 2 rse>n/cf t ^M 

(A - 1 ) - (A- 7) cc^>^r, ^HC^L/ciE-^r 
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[0 0 5 0 ] raia^L/c^^ 1 . 6 

mm<E>»5R8l»«±0C, 2 0 - 3 0 u m©J¥3 K y;l/ # 

*cc*$^r 8 o°ccm^.mm ( 3 o, 40. 50, 60 

tt«LiM*f#fc. l%Na 2 CO3 *ig 

^fflUt3 0 s CT§^2. 1kg/ cm 2 (DR.?) 

[0 0 5 1 ] CWr^^yttfffB) 3»«ttWIB©^iHl 

OmJ/cm' ©*««rflfl»U 5 6tc 1 5 0 °C"C3 0 
^U&0/c o *©«2 O'CCDl 0%7KK<t^ h y 

mmc2 o#ra»«u a-Mcotim^gatifi* 
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[0 0 5 2 ] [*»tt©»fflj 3H«tt»ffiOi*iBia 
CCJMteJBJSKU 1 Kwc7)fflii5J£7KIS^>^^ffl^"C 5 
00mJ/cm 2 CD*«*J8HtOT, ^tl5 0°Ct 
3 0»raMim J I S D - 0 2 0 2 CDWKffiCC 
mOX 1 mmx l mmOl 0 0 fflOSfiB*?ffl^c. 5 
1 7 5t^/di2 0 0°CT?3 0»aBft*tfC\ -€*ti 

O: 1 0 0/1 00T'±<^cCl 
A: 8 0/10 0-9 9/10 0 
x : 0/1 00-7 9/1 00 
[0 0 5 3] 
[*1 ] 
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